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I. Introduction
T he measurement of the quality of imports and the substitution among trading partners is a key question in current empirical trade literature [Aw and Roberts, 1986; 1988; Winters, 1990; Faini and Heimler, 1991 a; 1991 b; de Melo and Winters, 1993] . To analyze these questions, Aw and Roberts [1986] used the bilateral translog index number technique based on import unit values. The technique decomposes the changes in aggregate unit values (hereafter: @UV) into "pure price effects" (measured by the Törnqvist index; see Törnqvist [1981] and Aw and Roberts [1986] ) and "quality effects" (measured as the difference between an unweighted price index and the Törnqvist index). The quality index is further decomposed into "country effects", "product effects", and an interaction term (using Törnqvist partial price indexes; see Aw and Roberts [1986] ). The interpretation of the country effects was to contribute different rates of growth of unweighted and weighted indexes to trends towards countries exporting either more expensive or cheaper goods. Analogously, product effects indicate trends towards either more expensive or less expensive goods irrespective of supplying countries.
This methodology (hereafter: A&R method), however, suffers severely from the underlying limitations of the economic approach to the index number technique [Diewert, 1988, p. 28] . It poorly measures substitution among the supplying countries or product groups, as it is capable of detecting only the net changes in the market [see MenzlerRemark: The authors acknowledge helpful comments received by an anonymous referee. The research has been financed by the Academy of Finland and the Union Bank of Finland; additional support from the Yrjö Jahnsson Foundation and the Finnish Cultural Foundation is acknowledged. Hokkanen, 1994; Menzler-Hokkanen, 1993] . This is a serious shortcoming, since the impacts of most changes in trade shares (TS) will offset each other, and thus remain undetected. In some cases, the A&R technique may imply no recomposition of the import market, even when clear shifts have taken place [see Menzler-Hokkanen, 1993] .
, A new method was introduced by Menzler-Hokkanen [1994] , and Menzler-Hokkanen [1993] (hereafter: M-H method) to detect more accurately shifts in country and/or product group impacts in import markets. The method fully utilizes the information concerning changes in prices (approximated by unit values) as weIl as in trade shares.
The aim of this paper is first to assess the usefulness of results provided by the conventional application of the bilateral index technique in the sense of Aw and Roberts [1986] , using the French import market for chairs as an example. Second, it strives to compare, based on actual trade data, the applicability of two methodologies: the extended A&R method, and the method developed in Menzler-Hokkanen [1994] . Third, it proposes a more meaningful way of analyzing shifts in product group and/or country impacts in import markets.
Critical Features of the A&R Bilateral Index Number Technique
The bilateral index number technique, as applied by Aw and Roberts [1986] , is an empirical tool to decompose the change in aggregate unit values (@UV) into indexes representing changes in qualityadjusted prices (Törnqvist index), the product mix, and the supplying country mix (the latter two being the major components of the "quality" index as in A&R).
The growth in the aggregate unit-value index for a group of products and countries was measured by A&R as: when where
Qgc(t):
the value of imports of product g from country c in year t the corresponding quantity of imports of product g from country c in year t Menzler-Hokkanen/Langhammer: Substitution on Imports 311 0:
operator to sign the difference in natural logs g = 1, ,G: products or categories c = 1, ,C: supplying countries.
The pure price effect on the aggregate unit value was analyzed by A&R with the help of the Törnqvist index (for a detailed explanation see Aw and Roberts [1986] ). The index was defined as the sum of the growth of the individual import product prices weighted by the value shares:
where and oP*(t) = E E Sgc(t) o~c(t),
To identify the effects of changes in trade shares (which is a proxy of "quality" in the sense of A&R) of supplying countries, and similarly for products, partial price indexes were defined using Törnqvist indexes as above, but defined over a subset of data [see Aw and Roberts, 1986] .
Several aspects can be pointed out, which may limit the applicability of the A&R bilateral index number technique. First, the economic approach to price and quantity measurement (or index number theory) is based on the assumption of optimizing behaviour of consumers and producers [Diewert, 1987, p. 770] . The assumption of cost-minimizing behaviour implies for the applicability of the A&R methodology that prices and trade shares are negatively correlated. For exampIe, this requires that if prices are constant, trade shares are not allowed to change either. If this relationship is not fulfilled, theoretically the use of the bilateral index number technique as used by A&R is excluded. In actual trade data, however, prices and trade shares virtually never completely follow this requirement, and indeed, predominantly no correlation exists.
1 Therefore, when the A&R method is used on actual trade data, the results may be flawed due to the violation of the cost minimization requirement in the data. Second, the outcome based on the calculations (given above) may be inaccurate, since the A&R methodology in comparing data from two points in time is a one-step process pooling the trade share (TS) information from these two points into an average value (see equation 4). Thus, information on the TS change is lost in that process, and cannot be accurately accounted for in the subsequent calculations. Changes in trade shares, however, afIect the @UV as severely as difIerences in individual unit values. For example, if the UVs of all products from all countries remained constant, an increase in the TS of a trading partner with higher UV than the average, at the expense of a trading partner with a smaller UV, would lead to an increase in the @UV.
Third, by the A&R methodology only net efIects are reported. As the changes in TS and UV for countries may cancel out each other, no difference in impact on the aggregate UV may be evident, even when sizeable movements in the UVs and TSs have actually taken place in the trade data. With the A&R calculation method there is no possibility of breakdown beyond the aggregate "country efIect", "product efIect", and the "pure price effect". As pointed out above, TS movements cannot be related to their sources, i.e. individual countries and/or product groups.2
An Improved Technique to Identify the Sources of Aggregate
Unit Value Index Dynamics
The key feature of the method introduced in Menzler-Hokkanen [1994] is that for each country and product group the impact on the @UV in periods (t-1) and (t) is calculated separately. Obviously, the difference in the two results is the change in the direct impact for the relevant variable (e.g. product group, country; hereafter: element).
As pointed out in Menzler-Hokkanen [1993] , the change in @UV (o@UV) from (t-1) to (t) is the sum ofthe changes in the absolute contribution of each of its elements to the @ UV at the corresponding time, i.e.
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where V = value, Q = quantity, and A ... N = different elements comprising the @UV.
Estimates of each element's contribution to the change in the @UV from time (t-1) to time (t) require one further consideration: calculation of the substitution effect. Since trade shares are relative measures, a change in the share of one element implies that the element is either being substituted for, or is replacing another element. However, there is no precise way to specify the magnitude of the unit value of the other element(s). In this calculation, therefore, it is assumed to be equal to the @ UV at time (t). Under this assumption, possible small errors in assumptions will cancel out each other as the data are summed across all the elements.
Thus, the effect of one element on the change in the aggregate unit value (E A) becomes a function of two components: change in the absolute contribution to the @UVfrom (t-1) to (t), and the substitution effect:
where EA is the effect of one element on the change in aggregate unit value and the total change in @ UV will then be the sum of the effects of each of the elements:
A further breakdown, similar to the concepts of "pure price effect" and "quality effect" of A&R, can be obtained by combining information from (3) and (7). In this case, the breakdown is possible for each individual element, rather than for the aggregate figure only as yielded by the methodology presented in Aw and Roberts [1986] .
IV. Empirical Assessment of Theoretical Concepts

Empirical Data
For the empirical part of this study, the value and quantity data were obtained from Eurostat, External Trade, Analytical Tables for the  Years [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . The cif import value and volume data are reported by country of origin for 6-digit (1980-1987) and 8-digit (1988-1990) product categories (see the Appendix). The French trading partners included in this study are listed in the Appendix. Seats and chairs for specialized purposes (e.g. car seats, medical chairs) were excluded to allow for greater homogeneity in the data set.
When using the index methodology as described in Aw and Roberts [1986] there is the difficulty that the construction of the Törn-qvist price index requires an import price for each product from each country for both years. When the imports from a partner country are very volatile, which is typical for small import volumes, prices must be arbitrarily imputed for the missing years. Aw and Roberts calculated import prices for the missing years based on the growth rate of the import price for the five-digit product category from that country.
We examined the effect of ignoring the "missing" values, or not adding the non-existing values according to Aw and Roberts [1986, p. 51] . As an example, we took the French imports of chairs, including all the 29 partner countries, and six chair categories, at 8-digit CNclassification level, for the years [1989] [1990] . Out of 696 values, only 16 (2.3 per cent) had to be imputed. Not imputing the non-existing values made no difference in the index for 25 out of the 29 countries, and a total of -2.39 per cent difference in the final Törnqvist partial price index (when defined over countries). Only one country, the USA, caused this difference (irregular exports but a non-negligible share of the import value). The impact on the overall Törnqvist price index was virtually zero (-0.095 per cent), and on the partial price index, when defined over products, -1.27 per cent. Thus, for all practical purposes, in our data set the arbitrary imputation of values does not seem necessary; therefore the effort was not made.
In the following section, first the conventional bilateral index technique (A&R method) is applied to our data set, and compared to the actual changes in the market from 1989 to 1990. Then a detailed comparison of the M-Hand A&R calculation methods on the same data is performed, and the results are interpreted and related to the results obtained previously. Finally, a method of analysis is recommended to assess product and country substitution in an import market.
Conventional Bilateral Index Technique Applied to French Imports of Chairs
Applying the A&R method to our data set introduced in Section 11 results in the outcome given in Table 1 . The various factors contributing to price changes -in accordance with the A&R method -in chair 1980 -1981 -1982 -1983 -1984 -1985 -1986 -1987 -1988 -1989 -1990 Aw and Roberts [1986] , it seems that in general there has been a clear and continuous shift in the French import market for chairs towards products from countries charging higher prices and/or to more expensive product groups. A trend towards more "expensive" suppliers appears obvious since 1983, with practically no changes during the period 1980-1983. Furthermore a slight trend towards importing more expensive products is evident, but this is not as pronounced as the replacement of low-priced by high-priced supplying countries.
For a closer analysis, the results for the years 1989-1990 are considered. The A&R method reports a slight decrease in "total quality" (negative change in total quality, otq). This contradicts the interpretation of the variable "change in country effect", which indicated a shift towards more expensive supplying countries, and the "change in product effect" (virtually no change). One also has to note that the "interaction term" (IAT), which is used by the method to correct for overestimation in the case when both the country and the product effects move in the same direction, is clearly bigger than either of the main effects. This raises questions about what is hidden behind the IAT, as suggested by Menzler-Hokkanen [1994] . Thus, the results from applying the A&R method in this case yield inconclusive results.
What changes and shifts did actually take place in the French import market for chairs from 1989 to 1990? Trade data indicate at least four types of movement, which should be considered:
First, countries with a UV weIl below the @UV, but which increased their trade share appreciably during the study periode These were Indonesia, China (P. R.), Spain, the Netherlands, Thailand, Poland and Austria, which increased their combined trade share by 2.44 percentage points (from 15.07 per cent of the import market to 17.51 per cent; Indonesia and China, however, approximately doubled their own trade share). Of these countries, the Netherlands and Indonesia also increased their UV, while the others decreased theirs (with no change for Austria). The products from these countries clearly indicate a shift towards lower-priced supplying countries.
Second, a group of four countries had a UV weIl below the @UV, and decreased their trade share appreciably: Romania, GDR (German Democratic Republic), Philippines, and Taiwan, which together accounted for a loss of 4.26 percentage points in TS. All these countries increased their UV, but the GDR negligibly. The products from these countries indicate a shift towards higher-priced supplying countries.
Third, countries with a UV weIl above the @UV, and which increased their trade share, were BelgiumjLuxembourg, Italy, and the United Kingdom, with a rise in the TS by 1.94 percentage points. BelgiumjLuxembourg decreased their UV, but Italy and the United Kingdom increased theirs.
Fourth, the group of countries with a UV weIl above the @UV, but with a declining trade share. These were the Fed. Rep. of Germany (FRG), Sweden, and Norway. They only lost 0.41 percentage points of the TS; while all were raising the UV (the FRG only slightly). A residual group, naturally, consists of countries and products which do not affect appreciably the @UV during the study periode
The product group efIects reveal considerable shifts in the French import market for chairs: There is a divergence from the mediumpriced product categories towards the most expensive (9401.61-00) as weIl as the least expensive product categories (9401.80-00). The former increased its TS by 1.5 percentage points, and the latter by 0.9 percentage points. All other categories decreased their TS. The UV of three product categories increased clearly (including 9401.61-00), whereas the others remained practically the same (two decreased very little, including 9401.80-00). These product efIects clearly follow the pattern described in Menzler-Hokkanen [1993] , simulation 1, where symmet-rical shifts in quantity from medium-priced to higher-and lowerpriced suppliers were simulated.
Considering that clear movements in several different directions were actually taking place in the French import market, the outcome ofapplying the A&R method appears meager. Clearly, slight unidirectional changes, as indicated by the method, are unsatisfactory and do not reflect the many, often counteracting changes in the market. Therefore, we must conclude that the conventional use of the bilateral index technique, as proposed by Aw and Roberts [1986] , is misleading and unsatisfactory.
Comparison of Refined Analytical Methods
For a detailed assessment of what is behind the overall changes in the @UV, it appears logical that intermediate steps in the A&R analysis could be used before summing up the effects of different contributing countries andJor product groups. Analogous to the comparison based on simulated data in Menzler-Hokkanen [1993] , analytical data concerning the French import market for chairs are detailed in Tables 2 and 3, for the years 1980-1990, using both the extended A&R method and the M-H methode Note that the A&R impact figures in these tables represent only the "pure price effect"; additionally the "quality effect" has to be taken into account. Unfortunately, the "quality" component of A&R [see Aw and Roberts, 1986] can only be obtained for the aggregate figure, and not by country or product breakdown. Therefore, it cannot be incorporated into the A&R impact column. Instead, the aggregate "quality" component is shown at the end of Tables 2 and 3 , and should be considered together with the individual impact figures of A&R, for the total impact.
In general, the results yielded by the two methods are rather close: they obviously measure similar phenomena. Considering that the A&R column only represents the "pure price effect", it can be estimated that for most comparisons the price effect alone accounts for about 50-90 per cent of the country impact.
The agreement between the M-H and A&R methods appears to be best for the countries or product categories whose UV is elose to the @UV, because then changes in trade shares have only a slight effect on the @UV. For groups whose UV deviates most from the @UV, the differences in results are most distinct. Thus, for example, in 1981-82 imports from Romania contributed to lowering the @UV by -34.6 a This column only gives the breakdown of the "price effect" of the A&R methode For the total impact, one also has to consider the "quality effect", given in the last row of this <.
Menzler-HokkanenjLanghammer: Substitution on Imports 321 per cent (share of the actual change) according to the M-H method, but the A&R method suggests a negligible impact (+ 1.8 per cent, Table 2 ). Similarly, for 1989-90, the A&R method indicates that imports from Belgium and Luxembourg contributed to lowering the @UV (-9.0 per cent), whereas the M-H method indicates a positive effect (+ 7.0 per cent). Some of the largest discrepancies occur for product effects: for example, the M-H method shows in 1986-87 a positive impact of 33.0 per cent for NIMEXE 9401.49, but the A&R method suggests a decrease of -29.7 per cent. Assessing in depth the differences for 1989-1990, which were detailed above, it is evident that the methods give a different direction of impact (increasing or decreasing) for seven countries, and that in some cases the magnitude of change is quite different. These discrepancies arise precisely as shown in Menzler-Hokkanen [1993] with the simulations based on hypothetical data. For example, the indication with the A&R method that the @UV is lowered by BelgiumjLuxembourg (-9.0) is due to only taking into account the small UV decrease from 7.20 ECUjkg in 1989 to 7.10 ECUjkg in 1990, and ignoring the fact that the TS increased at the same time from 10.9 per cent to 12.6 per cent, which far more than compensated for the UV decrease in terms of affecting the @UV.
Note that it is difficult -indeed, impossible -to utilize the information concerning the "change in total quality" of the A&R method, which is designed to correct for the effect of changing trade shares. As it cannot be broken down into the categories concerned, the indications given by the A&R method remain inconclusive.
Thus, it is clear that even the extended version of the A&R calculation method (intermediate steps in the calculation), are for some elements misleading, and therefore cannot be used for a more detailed analysis of the changes in the market. On the other hand, the method ofMenzler-Hokkanen [1994] and Menzler-Hokkanen [1993] provides a reliable basis for further analysis.
Further examples of the advantages associated with the M-H method of calculation are given in Table 4 , in which the contribution of imports from individual countries in specific sub-items to changes in @UV are presented. In each year, a few elements actually determine the behaviour or movements within the whole import sector. For example, 73 per cent ofthe @UV change in the French import market for chairs from 1989 to 1990 was due to one single source: chairs from Italy in commodity group 9401.61-00. Similarly, 14 per cent of the @UV increase was due to imports from BelgiumjLuxembourg in commodity group 9401.61-00. In other years, some other elements may explain most of the changes. When single sources are so dominant in explaining the behaviour of the overall @UV, it appears misleading to generalize them into broad, ambiguous concepts such as "country effect", or "product effect" as the A&R method does. In contrast to Table 1 and its interpretation, the information given in Tables 2-4 dismisses such overall "trends" as meaningless. For example, from 1985 to 1986 there is a "trend towards lower-priced countries and/or products", according to the A&R interpretation (negative charge in total quality). In reality, however, this was caused mainly by a slight decrease in the price of products from Italy as the leading supplier, and not by major shifts between the supplying countries and/or products. In the same year, there were many other shifts between countries in trade shares, or changes in unit values, but the interpretation of a general trend towards "less expensive" countries and/or products is not substantiated by actual data.
Analyzing Country and Product Substitution
Detailed information on the impact of each element on the change in @UV can be obtained with the M-H methode A table such as  Table 4 can be used in many ways to further analyze and to draw conclusions about the market and the changes which are taking place. One can simply rank the impact figures from the highest to the lowest for each element, over all country and product categories, to find out the elements which caused most of the changes during the study period. As an example, the five elements with the largest decreasing and increasing impacts for the period 1989-90 in the French import market for chairs are given:
Five biggest (+) and ( -) These five elements account for 102.8 per cent of the total change in the negative direction (to lower the @UV) and for 158.9 per cent of the change in the positive (increasing) direction ofthe @UV. Clearly, most of the total of the 174 elements are close to zero, having no impact on the @UV in this particular comparison. The M-H method, however, easily picks out the elements which are important for the change in the study period. Note also that the two biggest effects in opposing directions are two different chair groups from Italy. In such a variable market situation it is misleading to condense all the movements into a vague "country effect".
The information from the M-H analysis provides a reliable basis for examining changes in the market. The countries responding similarly to market forces can be grouped together using discriminant analysis [e.g. Johnson and Wiehern, 1988] . Such an analysis ofTable 4 provides seven groups. The largest block consists of those 14 French trading partners whose commodity groups do not affect the @UV in the study period (1989) (1990) . On the other hand, each of the other six groups behaves individually. Italy and Belgium/Luxembourg account for practically all the changes involving product group 9401.61-00, some of 9401.69-00, and most of 9401.80-00; similarly Thailand and the Philippines explain virtually all the changes in 9401.50-00, and some of9401.71-00, but have no effect on the other groups. Such analyses are necessary to yield a correct picture of the actual changes in the market, instead ofthe ambiguous results that are obtained from the simple application of the bilateral index technique as in Aw and Roberts [1986] .
v: Conclusions
Viewed against the analysis of actual market prices, unit values are second-best proxies for the price or quality component in international trade. Yet, they are still the only major source available. Given the fact that such data are usually expressed in an aggregate form, it is imperative that the aggregates do not reflect non-price elements such as changes in trade shares. For some reasons, such changes are far from being negligible. To mention two of them, former Socialist countries have increasingly captured trade shares in recent years after prohibitive trade barriers of Western countries were relaxed. However, given the instability in the macroeconomic framework of these countries, there was much volatility in export patterns so that gains in trade shares could often not be sustained. Admittedly, changes in trade shares were also accentuated by aggressive pricing policies giving rise to anti-dumping procedures, but in many cases trade shares changed without shifts in import price ratios. Furthermore, up-grading activities have emerged in rapidly growing exporters of manufactures as a response to protectionist policies in Western markets. Such activities were rewarded by gains in trade shares without being reflected in price changes. In sum, country-specific effects have become much more important. To disregard them through aggregation, is the major shortcoming ofthe Aw and Roberts [1986] methode This is even more important, as the authors themselves and other researchers [Hufbauer and O'Neill, 1972; Rodrik, 1988; Faini and Reimler, 1991 a, 1991 b; de Melo and Winters, 1993] apply the approach to identify the impact of quality changes and non-tariff barriers (NTB) on the direction and pattern of trade flows. It is weIl known that such issues are product-specific and vary substantially between items. Nontariffbarriers, for instance, are very selectively applied and differ even within four-digit NIMEXE product groups. Therefore, any aggregation tends to bias estimates of NTB coverage upwards and to distort the results (for the choice of appropriate aggregation levels, see for instance Balassa and Balassa [1984] ; Nogues et al. [1985, p. 31 ]; Laird and Yeats [1990, p. 304] ). Similar arguments hold true for measuring the quality impact.
A case study analyzing imports of chairs into the French market illustrates the technique developed in Menzler-Hokkanen [1994] and Menzler-Hokkanen [1993] based on actual data. In addition to the precision in assessing country and product 'substitution in imports under all market conditions, the M-H method allows for an accurate breakdown of changes in the market performance by individual item, which then can be used to study market dynamics in import markets.
The findings of our study raise the question whether the results of Awand Roberts [1986] , presenting general trends based on "country effects" or "product effects", are misleading. In our paper, for exampIe, a single group of chairs exported from Italy to the French market could be considered to be responsible for all the.changes in the aggregated UV. Most other groups of chairs from Italy had quite different effects on the @UV. When in reality such generalized effects do not exist, we conclude that it is incorrect to label them as "country effect" or "product effect".
Seats and chairs with base metal frame, not padded, stuffed or upholstered Padded, stuffed or upholstered seats and chairs with base metal frame, other than with backrest and variable height Seats and chairs with frame of straight wood, not padded, stuffed or upholstered Seats and chairs with frame of bent wood, not padded, stuffed or upholstered Padded, stuffed or upholstered seats and chairs with wooden frame, other than with backers and variable height adjustment, not for motor vehicles 1984-1987: 9401.31 
